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Objective
To analyze treatment and survival of a large cohort of patients
with retroperitoneal soft-tissue sarcomas (STS) treated and
prospectively followed at a single institution.

Summary Background Data
Retroperitoneal STS are relatively uncommon and consti-
tute a difficult management problem. Although surgical re-
section is often difficult or impossible, current chemother-
apy is not effective and radiation is limited by toxicity to
adjacent structures. Thus, complete surgical resection re-
mains the most effective modality for selected primary and
recurrent disease.

Methods
Five hundred patients with retroperitoneal STS were admitted
and treated between July 1, 1982, and September 30, 1997,
and prospectively followed. Patient, tumor, and treatment
variables were analyzed for disease-specific and disease-free
survival. Survival was determined with the Kaplan-Meier
method. Statistical significance was evaluated using the log-

rank test for univariate influence and Cox model stepwise re-
gression for multivariate influence.

Results
Two hundred seventy-eight patients (56%) had primary dis-
ease and 222 (44%) recurrent disease. Median follow-up was
28 months (range 1 to 172 months), 40 months for survivors.
Median survival was 72 months for patients with primary dis-
ease, 28 months for those with local recurrence, and 10
months for those with metastasis. For patients with primary or
locally recurrent tumors, unresectable disease, incomplete
resection, and high-grade tumors significantly reduced sur-
vival time.

Conclusions
In this study of patients with retroperitoneal STS, stage at pre-
sentation, high histologic grade, unresectable primary tumor,
and positive gross margin are strongly associated with the
tumor mortality rate. Patients approached with curative intent
should undergo aggressive attempts at complete surgical re-
section. Incomplete resection should be undertaken only for
symptom relief.

Retroperitoneal soft-tissue sarcomas (STS) are relatively
uncommon and constitute a difficult management prob-
lem." 2 Most tumors in the retroperitoneum are malig-
nant, and about one third of these are STS.2'3 The di-
lemma posed by the biology of these tumors is contingent
on the anatomic location, with consequent late presenta-
tion and frequent invasion of contiguous retroperitoneal
structures. These factors often make surgical resection
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difficult or impossible. Current chemotherapy for retro-
peritoneal STS is not effective, and radiation is limited by
toxicity to adjacent intraabdominal structures.4 It would
therefore seem that complete surgical resection remains
the most effective modality for selected primary and
recurrent disease.
The aim of this study was to analyze disease-specific

survival and disease-free survival in a large, well-charac-
terized cohort of prospectively followed patients with ret-

roperitoneal STS managed at a single institution. In partic-
ular, we analyzed the correlation of tumor biology and
surgical treatment with subsequent local recurrence, metas-

tasis, and disease-specific survival. The focus was to deter-
mine the role of surgical resection in the management of
primary and locally recurrent disease.
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METHODS

Patients

A prospective data base of adult patients (older than 16
years) with STS treated at Memorial Sloan-Kettering Can-
cer Center (MSKCC) was established in July 1982. Patients
who underwent treatment for retroperitoneal STS from July
1, 1982, through September 30, 1997, were the subject of
this study. Patient, tumor, and treatment variables were

correlated with survival endpoints. Patient variables ana-

lyzed included age at diagnosis (younger or older than 50
years), sex, and presenting status. Tumor variables analyzed
included size (<5, 5 to 10, or >10 cm), histologic grade
(low or high), and histologic subtype. Histologic grade was

divided into low or high, distinct from other aspects of
intermediate transition.5'6 Treatment variables analyzed in-
cluded complete versus incomplete resection (i.e., gross
margins) and microscopic margins (negative or positive).
Because adjuvant radiation or chemotherapy was not pro-

spectively randomized but included both patients prospec-

tively treated in trials and those given standard of care based
on prognosis,' the inclusion of these variables in any of the
analyses would confound the effects of other factors. There-
fore, although we report these treatment data, we have
chosen not to include them in any of the analyses.

Statistical Analysis

Local recurrence, distant metastasis, and disease-spe-
cific survival were used as endpoints of the study. The
rates of these endpoints were modeled by the method of
Kaplan and Meier.7 Local recurrence was defined as the
first recurrence of the disease at the site of primary tumor,
of the same histologic subtype, occurring more than 3
months after primary therapy. Distant metastasis was

defined as recurrence of disease at a distant site either
within the abdomen or extraabdominal. Multiple intraab-
dominal discontiguous recurrence was defined as meta-
static. Deaths that were confirmed to be caused by the
disease were treated as an endpoint for disease-specific
survival; other deaths were treated as censored observa-
tions. Disease-specific survival after local or metastatic
recurrence was defined as time from first recurrence to
time of last follow-up or death. For endpoint times to an

event, admission dates were used. Patient, tumor, and
treatment factors were correlated to each other by Fish-
er' s exact test or chi square. The univariate association of
factors to survival endpoints was performed with the
log-rank test. Independent prognostic values of factors
were analyzed with the Cox proportional hazards model.
The results of the Cox model analysis are reported with
relative risks (RR) and confidence intervals (CI). In all
statistical analyses, p < 0.05 was considered significant.

Table 1. OVERALL PATIENT, TUMOR,
PATHOLOGIC CHARACTERISTICS, AND

DISTRIBUTION OF EVENTS IN 500
PATIENTS WITH RETROPERITONEAL

SARCOMA

n % of Total

Presentation status
Primary
Local recurrence
Metastasis

Sex
Male
Female

Age
>50 years
<50 years

Grade
High
Low

Size
>10cm
<5, >10 cm
<5 cm
Unknown

Histological subtype
Liposarcoma
Leiomyosarcoma
Others
MFH
Fibrosarcoma
Hemangiopericytoma
MPNT

Surgical resection margins
Negative micro & gross margins
Unresectable
Positive micro & gross margins
Positive micro & negative gross margins

Local recurrence
No
Yes

Distant metastases
No
Yes

Synchronous disease
No
Yes

Survival status
Died of disease
Alive
Died of other causes

278 56
119 24
103 20

286 57
214 43

329 66
171 34

319 64
181 36

301 60
123 25
28 6
48 9

206 41
133 27
72 14
33 7
30 6
13 3
13 3

209 42
116 23
90 18
85 17

394
106

79
21

454 91
46 9

490
10

236
233
31

98
2

47
47
6

MFH = malignant fibrous histiocytoma; MPNT = malignant peritoneal nerve tu-
mor.

RESULTS
Patients, Tumors, and Treatment

During the time period under study, we admitted and
treated 500 patients with retroperitoneal STS to MSKCC.
The distribution of clinical and pathologic characteristics in
these patients is illustrated in Table 1. The median age of
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Figure 1. Initial presentation status and surgical pathway of 500 pa-
tients with retroperitoneal STS treated at MSKCC from July 1982
through September 1997.

patients was 58 years (range 16 to 88 years). Two hundred
fourteen patients (43%) were women and 286 (57%) were
men. Of the 500 patients, 278 (56%) had primary disease,
119 (24%) local recurrence, and 103 (20%) metastasis (Fig.
1). Kaplan-Meier disease-specific survival, grouped by pre-
sentation, is depicted in Figure 2. The median follow-up
was 22 months overall (40 months for survivors), with a
range of 1 through 172 months. Median survival was 72
months for those with primary disease, 28 months for those
with local recurrence, and 10 months for those with metas-
tasis.
Most tumors (n = 319, 64%) were high grade, and most

(n = 301, 60%) were >10 cm. The most common histologic
subtype was liposarcoma (n = 206, 41%), followed by
leiomyosarcoma (n = 133, 27%). In contrast to extremity
soft tissue sarcoma, MFH or myxofibrosarcoma was rare
(n = 33, 6%). Most patients (n = 401, 80%) had an
abdominal mass. Other presenting symptoms included neu-
rologic symptoms in the lower extremities (n = 211, 42%)
and pain (n = 187, 37%). There was no proportional dif-
ference in presentation symptoms between patients with
primary or recurrent disease.

Disease specific survival
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-local r

-metast
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Figure 2. Kaplan-Meier disease-specific survival grouped by presen-
tation status. Of the 500 patients, 278 (56%) had primary disease, 1 19
(24%) local recurrence, and 103 (20%) metastasis. Median survival was
72 months for those with primary disease, 28 months for those with

local recurrence, and 10 months for those with metastasis.

All patients underwent evaluation for resection of pri-
mary or recurrent disease whenever possible. In those with
primary disease, 231 (83%) underwent resection. Of these,
185 (80%) underwent complete resection. In contrast, in
patients whose first presentation to MSKCC was with local
recurrence, only 62 patients (52%) underwent complete
resection. Sites of first metastasis in the 103 patients with
metastasis included the lung in 39 (38%), the liver in 45
(44%), and both liver and lung in 19 (18%).

Patients whose disease was unresectable or who had
incomplete resections generally underwent chemotherapy or

Table 2. PATIENT, TUMOR, PATHOLOGIC
CHARACTERISTICS AND DISTRIBUTION

OF EVENTS IN 278 PATIENTS
PRESENTING WITH PRIMARY DISEASE

n % of Total

Sex
Male
Female

Age
>50 years
<50 years

Grade
High
Low

Size
>10cm
<5, >10 cm
<5 cm

Histological subtype
Liposarcoma
Leiomyosarcoma
Others
Fibrosarcoma
MFH
Hemangiopericytoma
MPNT

Surgical resection margins
Negative micro & gross margins
Positive micro & negative gross

margins
Unresectable
Positive micro & gross margins

Local recurrence
No
Yes

Distant metastases
No
Yes

Synchronous disease
No
Yes

Survival status
Alive
Died of disease
Died of other causes

170
108

61
39

183 66
95 34

168
110

198
63
17

116
63
37
22
20
11
9

60
40

71
23
6

42
23
13
8
7
4
3

136 49

49 18
47 17
46 16

217
61

248
30

271
7

143
112
23

78
22

89
11

97
3

51
40
8

MFH = malignant fibrous histiocytoma; MPNT = malignant pertoneal nerve tu-

mor.

0.8

0.6

0.4

0.2

0

357Vol. 228 No. 3



358 Lewis and Others

Local recurrence-free survivalD Dlsease specific survival

0.6

0.4

0.2

()D.

e; 4

0. 2

(i20 0 60 80 100 120 140 160 180

Time rmonths)

MSKCC B

Disease soecific surv*val

*1 L,

14

11.2

0 20 41o) ti 80 100 120

Time (monthsl

% complete resection

100 185/231

P--a.Ol 80

60

40

20

0 I:i(0 61- 80 100

Time (months)

120 140 160 180
0

MSKCC D

Figure 3. (A) Kaplan-Meier local recurrence-free survival in patients with primary disease who underwent
resection. Of the 231 patients with primary disease who then underwent resection, local recurrence
subsequently developed in 61. Local recurrence-free survival was 81% (Cl 76% to 86%) at 2 years and 59%
(Cl 55% to 63%) at 5 years. (B) Kaplan-Meier disease-specific survival after local recurrence developed in
patients with primary disease. Of the patients with primary disease, 231 underwent complete resection. Of
these, local recurrence developed in 61. Median survival after local recurrence was 28 months, the same as
those (see Fig. 2) with local recurrence. (C) Kaplan-Meier disease-specific survival after local recurrence
developed in patients with primary disease, divided by resection of recurrence. Of the 61 patients in whom
local recurrence developed, 35 (57%) underwent complete resection. This was significant for predicting
subsequent survival (p = 0.01). (D) Rate of complete resection for primary disease and after the first,
second, and third local recurrences. The number of patients who underwent complete resection, divided by
those undergoing attempted resection, is indicated on the curve. The rate of complete resection was 80%,
57%, 33%, and 14%, respectively.

radiation. A total of 172 patients underwent doxorubicin-
based chemotherapy, 95 of these at MSKCC and 77 at

outside institutions. A total of 173 patients had adjuvant
radiation treatment. Of these, 119 had radiation at MSKCC,
which included external beam in 66, brachytherapy in 30,
and intraoperative radiation in 23. An additional 54 patients
had undergone radiation before presenting for treatment at
MSKCC.

To evaluate and compare subset prognosis and the impact
of uniform surgical management, survival analyses were

next performed on the homogenous group of 278 patients
who presented to MSKCC with primary disease. All of
these patients underwent treatment at MSKCC based on the
same treatment algorithm. All patients were accurately
staged and then underwent abdominal exploration using a

transperitoneal approach, and resection where appropriate.
The distribution of clinical and pathologic characteristics in
these 278 patients is illustrated in Table 2. Resection was

performed in 231 of these patients (83%). Resectability was
not associated with tumor size, grade, or histologic subtype
(data not shown). Resection of contiguous organs was per-
formed in 178 patients (77%) and included en bloc resection

of retroperitoneal organs, including kidney, adrenal, pan-
creas, spleen, colon, uterus, bladder, and vascular resection
(inferior vena cava, iliac artery, vein) when indicated. In-
complete resection was defined as a resectional operation
where gross residual disease was obvious after resection. Of
the 231 patients who underwent resection, 185 (80%) were
completely resected and 46 had gross residual disease after
resection. Of the 185 patients who were completely re-

sected, 136 (74%) had negative microscopic margins. Pa-
tients were deemed as having unresectable disease (n = 47)
if they had distant metastases, peritoneal implants, or ex-

tensive vascular involvement. The perioperative (30-day)
mortality rate from surgery was 4%, with nine patients who
died as a complication of operation. Causes of death in-
cluded bleeding, sepsis, myocardial infarction, and multi-
system organ failure.
With a median follow-up of 28 months, local recurrence

developed in 61 patients, distant metastasis developed in 30
patients, and 112 patients died of their disease. This in-
cluded 21 patients whose disease was unresectable and who
died of disease from an unresectable primary tumor without
manifesting local or metastatic recurrence.

A

140 161) 180
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C
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Table 3. ANALYSIS OF LOCAL RECURRENCE FREE SURVIVAL IN 231 PRIMARY
RETROPERITONEAL SARCOMA PATIENTS WITH RESECTABLE DISEASE

n p value* (Univariate) p value (Multivariate) Relative Riskt (Cl)

Sex 0.06
Male 140
Female 91

Age 0.9
>50 years 156
<50 years 75

Grade 0.05
High 134 0.01 2.0 (1.2-3.4)
Low 97

Size 0.07
>10 cm 170
<10 cm 59

Histologic subtype 0.02
Liposarcoma 109 0.01 2.6 (1.5-4.6)
Others 58
Leiomyosarcoma 48
Fibrosarcoma 1 6

Surgical resection margins 0.2
Negative micro & gross margins 136
Positive micro & negative gross

margins 49
Positive micro & gross margins 46

Univariate p refers to log rank test of no difference vs any difference between categores.
t Relative nsk to other categories of the same factor.
Cl = confidence interval.

Analysis of Disease-Free Survival
Local Recurrence-Free Survival

The analysis of local recurrence-free survival was con-
fined to the 231 patients who presented to MSKCC with
primary disease and then underwent resection (Fig. 3A).
Local recurrence-free survival was 81% (CI 76% to 86%) at
2 years and 59% (CI 55% to 63%) at 5 years (Table 3).
Factors predictive for local recurrence included high histo-
logic grade (p = 0.01, RR = 2) and liposarcoma histologic
subtype (p = 0.01, RR = 2.6).

Disease-specific survival after the first local recurrence is
depicted in Figure 3B. Median survival after local recur-
rence was 28 months, similar to that of patients presenting
to MSKCC with local recurrence. Of the 61 patients in
whom a first local recurrence developed, 35 (57%) under-
went complete resection. In the remaining 26 patients, there
was residual gross disease after resection or their disease
was unresectable. Complete resection was a significant vari-
able predicting survival after local recurrence (see Fig. 3C).
The resection rate decreased after each subsequent local
recurrence; thus, after the second local recurrence the re-
section rate was 22%, and after the third local recurrence it
was 10% (see Fig. 3D).

Metastasis-Free Survival

The analysis of metastasis-free survival was confined to
the 231 patients who presented to MSKCC with primary

disease and then underwent resection (Fig. 4A). Metastasis-
free survival was 88% (CI 86% to 90%) at 2 years and 79%
(CI 76% to 82%) at 5 years. Sites of metastasis included
lung in 14 patients, liver in 10 patients, and lung and liver
in 4 patients (Table 4). Factors predictive for metastasis
include high histologic grade (p = 0.01, RR = 5) and
positive gross and microscopic margins of resection (p =

0.01, RR = 3.9). Postmetastasis survival is shown in Figure
4B. Median survival after metastasis was 13 months, similar
to that in patients presenting to MSKCC with metastasis.

Analysis of Disease-Specific Survival

During the time of follow-up, 112 patients died of disease
and 23 patients died of other causes. The median survival
was 72 months and the 5-year actuarial survival was 54%
(CI 50% to 58%). On both univariate and multivariate
analysis (Table 5), unresectable disease (p = 0.001, RR =

4.7), incomplete resection (p = 0.001, RR = 4), and high
histologic grade (p = 0.001, RR = 3.2) were predictive of
disease-specific death. Figure 5 depicts Kaplan-Meier dis-
ease-specific survival divided by surgical resection. Of the
231 patients whose disease was resectable, 185 underwent
complete resection with gross negative margins. The me-
dian survival of this group was 103 months. In contrast, the
median survival in patients (n = 46) undergoing incomplete
resection was 18 months. There was no significant differ-
ence in survival between patients whose disease was unre-
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Figure 4. (A) Kaplan-Meier local metastasis-free survival in patients
with primary disease who underwent resection. Of the 231 patients with
primary disease who then underwent resection, metastasis subse-
quently developed in 28. Metastasis-free survival was 88% (Cl 86% to
90%) at 2 years and 79% (Cl 76% to 82%) at 5 years. (B) Kaplan-Meier
disease-specific survival after the development of metastasis in patients
with primary disease. Median survival after local recurrence was 13
months, similar to that in patients (see Fig. 2) with metastasis.

sectable and those who underwent incomplete resection
(p = 0.4).
The effect of high histologic grade on survival is illus-

trated in Figure 6. The median survival of patients with
high-grade tumors was 33 months in contrast to 149 months
for those with low-grade tumors. Conversely, the size of the
primary tumor did not appear to affect survival. However,
the survival of patients with tumors >10 cm was consis-
tently lower, and the two deaths in patients with tumors 5 to
10 cm at 110 and 140 months obscures this relation.
To balance the variables in patients who underwent com-

plete resection, we performed a further multivariate analysis
on the subset of patients (n = 231) who had resectable
disease. Table 6 summarizes both univariate and multivar-
iate analyses of these patients. In this selected group of
patients, in addition to high grade and incomplete resection,
size >10 cm (p = 0.04, RR = 2) and positive microscopic
margins (p = 0.03, RR = 1.9) predicted death from disease.

DISCUSSION
The first report with regard to retroperitoneal STS from

MSKCC emphasized the need for aggressive surgical man-

agement.8 Nearly half a century later, similar principles
apply. In the current study, presentation status, unresectable
primary tumor, positive gross margins, and high histologic

grade are strongly associated with the tumor mortality rate.
These variables are in part a function of tumor biology and
in part a function of the ability to deliver adequate treat-
ment.
We report our experience with 500 patients who had

either primary or recurrent disease. Not surprisingly, pre-
sentation status strongly influenced outcome. Thus, patients
with primary disease have a median survival of 72 months
versus 28 months for those with local recurrence and 10
months for those with metastasis. When we followed the
patients who presented to us with primary disease to the
time of local or metastatic recurrence, the postrecurrence
survival time was similar to the stage-matched survival of
all 500 patients. This suggests that earlier diagnosis and
treatment may represent lead-time bias, and that survival is
very much a function of tumor biology. This begs two
questions: does treatment have an impact on survival, or is
the ability to deliver treatment associated with and defined
by tumor biology? Given that only complete resection trans-
lates into survival benefit, the first surgical procedure may
well determine outcome. Conversely, after the first recur-
rence, tumor biology determines outcome.
When we analyzed the patients who presented to us with

primary disease, we found a resection rate of 83%. This
represents an aggressive approach to resection by a group of
specialized and experienced surgeons. Several authors have
reported similar rates;9-'1 others report lower rates.12'13
These data are summarized in Table 6. As important as
resection is the ability to resect the tumor completely with
gross negative margins. The median survival of patients
who underwent complete resection was 103 months. This is
predicated on a liberal en bloc resection policy to obtain
negative margins even when contiguous organs are not
directly invaded but approximate the margin of resection. 14
Conversely, the median survival of patients undergoing
incomplete resection was 18 months; this was no different
from performing no resection at all. Partial resection should
therefore be reserved for patients who have significant
symptoms that can be palliated by surgery.
One series has reported a resection rate of 95% and

survival that is similar to that for extremity tumors.9 Part of
the explanation for these reported differences is that in this
study9 it appears that the resection rate was based on pa-
tients referred for surgery. In contrast, our denominator
includes all patients referred for evaluation and treatment.
The lower rate we report may also reflect the nature of the
tertiary referral pattern to MSKCC. It is nonetheless our
experience that anatomic site is indeed an important prog-
nostic factor in STS, and the prognosis for retroperitoneal
tumors is considerably worse than for extremity tumors.'
This observation is at least in part dependent on the recog-
nition that, in marked contrast to extremity STS, patients
with retroperitoneal sarcoma can and do die from local
recurrence. 15

These differences may reflect diverse biology and the
impact of anatomic location on the ability to apply local
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Table 4. ANALYSIS OF DISTANT METASTASIS FREE SURVIVAL IN 231 PRIMARY
RETROPERITONEAL SARCOMA PATIENTS WITH RESECTABLE DISEASE

p value
n p value* (Univariate) (Multivariate) Relative Riskt (CI)

Sex 0.8
Male 140
Female 91

Age 0.8
>50 years 156
<50 years 75

Grade 0.01 0.01 5.0 (1.7-15)
High 134
Low 97

Size 0.6
>10cm 170
<10 cm 59

Histological subtype 0.01
Liposarcoma 109 0.01 0.2 (0.07-0.7)
Others 58
Leiomyosarcoma 48
Fibrosarcoma 1 6

Surgical resection margins 0.01
Negative micro & gross margins 136
Positive micro & negative gross margins 49
Positive micro & gross margins 46 0.01 3.9 (1.6-9.5)

Univariate p refers to log rank test of no difference vs any difference between categories.
t Relative risk to other categories of the same factor.
Cl = confidence intervals.

treatment. A good correlate of this is the capability of
adjuvant radiation therapy to reduce local recurrence. In
extremity STS, all investigations examining adjuvant ra-

diation therapy have demonstrated improved local con-

trol over surgery alone.16-21 This has been far more

difficult to validate for retroperitoneal sarcoma, at least
to some extent because of the difficulty in deliver-
ing adequate radiation to the retroperitoneum without
toxicity. 13,22-26 The most common histologic subtype,
liposarcoma, is associated with local recurrence and neg-

atively associated with metastasis. This reconfirms the
principle that most patients with retroperitoneal disease
die of local recurrence.

There are several other differences between extremity
and retroperitoneal tumors. Death from extremity tumors,
although associated with local recurrence, is almost always

27

consequent on metastasis. In contrast, most patients who
die of retroperitoneal sarcoma die of local recurrence. Thus,
of the patients who had primary disease, 84 of 112 (75%)
died in the absence of metastasis. This difference is proba-
bly a function of anatomic location and possibly tumor
biology.
Most authors report high local recurrence rates for

retroperitoneal sarcoma, ranging from 40% to
80%.2,02831 When we separated patients with primary
disease, the median time to local recurrence was greater
than 5 years. This is a longer median time than previously

reported2 and probably reflects our current analysis of a
homogenous group of patients with primary disease. Al-
though we did not address the role of follow-up in the
resected patient, our policy has been to follow asymp-
tomatic patients with clinical evaluation every 3 months
and obtain abdominal computed tomography scans every
6 to 12 months for the first 3 years. With increasing
experience, we have become less aggressive about trying
to use imaging studies to determine asymptomatic recur-
rence, especially after the second recurrence. Discussions
about trials of varying follow-up strategies have been
complicated by the reluctance of physicians and patients
to be compliant both for or against intense follow-up. It
is thus unclear whether earlier detection of recurrence by
imaging facilitates resection or adds lead-time bias to
postrecurrence survival.

In the patient with a first local recurrence and no metas-
tases, we frequently perform reexploration. The rationale
for liberal reexploration in patients with a first recurrence is
predicated on the finding that median survival after local
recurrence is 60 months in resected patients versus 20
months in unresected patients. Recurrent tumors were re-
sected in 57% of patients with a first recurrence. This figure
declines precipitously with further recurrences, falling to

20% after the second recurrence and 10% after the third.
This probably reflects increasingly aggressive disease and

Vol. 228 No. 3
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Table 5. ANALYSIS OF DISEASE SPECIFIC SURVIVAL IN 278 PRIMARY
RETROPERITONEAL SARCOMA PATIENTS

n p value* (Univariate) p value (Multivariate) Relative Riskt (Cl)

Sex 0.6
Male 170
Female 108

Age 0.08
>50 years 183
<50 years 95

Grade 0.001
High 168 0.001 3.2 (2.0-5.0)
Low 110

Size 0.2
>10 cm 196 0.02 1.7 (1.1-2.7)
s10 cm 80

Histological subtype 0.08
Liposarcoma 116
Others 87
Leiomyosarcoma 63
Fibrosarcoma 22

Surgical resection margins 0.001
Negative micro & gross margins 136
Positive micro & negative gross

margins 49
Unresectable 47 0.001 4.7 (2.9-7.5)
Positive micro & gross margins 46 0.001 4.0 (2.5-6.5)

Univariate p refers to log rank test of no difference vs any difference between categories.
t Relative risk to other categories of the same factor.
Cl = confidence intervals.

the technical difficulty associated with multiple abdominal
operations.
The value of chemotherapy and radiation therapy is dif-

ficult to evaluate. Given that most recurrences are local,
local adjuvant therapy such as intraperitoneal chemotherapy
or experimental immunotherapy is attractive, in theory.32
Unfortunately, our efforts have not as yet provided an
adequate or evaluable approach.
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Figure 5. Kaplan-Meier disease-specific survival divided by surgical
resection. Of the 231 patients whose disease was resectable, 185
underwent complete resection with gross negative margins. The me-
dian survival of this group was 103 months. In contrast, the median
survival in those (n = 46) undergoing incomplete resection was 18
months. There was no significant difference in survival between patients
whose disease was unresectable and those who underwent incomplete
resection (p = 0.4).

CONCLUSIONS

In this study of patients with retroperitoneal sarcoma,
presentation status, high histologic grade, unresectable pri-
mary tumor, and positive gross margins are strongly asso-

ciated with death from tumor. Patients with primary disease
or a first local recurrence approached with curative intent
should undergo aggressive attempts at complete surgical
resection. This should include a liberal en bloc resection
policy to obtain negative margins. Incomplete resection
should be undertaken only for symptom relief.
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Figure 6. Kaplan-Meier disease-specific survival divided by tumor
grade. The median survival of patients with high-grade tumors was 33
months versus 149 months for those with low-grade tumors. Tumor
grade did not affect the resectability of the tumor.
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Table 6. COMPARISON OF COMPLETE RESECTION AND SURVIVAL FOR
RETROPERITONEAL SOFT TISSUE SARCOMA

Series Years Studied n Complete Resection (%) 5-year Survival (%)

Cody (MSKCC)29 1951-1974 47 50 40
Kinsella (NCI)3 1980-1985 35 60 40
Jaques (MSKCC)2 1982-1987 114 69 74
Karakousis (SUNY)9 1990-1995 88 95 66
Kilkenny30 (Gainesville) 1970-1994 63 78 56
Current (MSKCC) 1982-1997 500 80 70
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Discussion

DR. WALTER LAWRENCE, JR. (Richmond, Virginia): For those of
you who don't focus on soft tissue sarcomas, you must realize that


